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Fish receive much of their
sensory information — used, for
example, to guide their stunning
schooling behaviour — from a
particular sensory organ system,
the lateral line. Hair cells sitting
in neuromast organs that are
scattered along the flank of the
fish sense water movements,
much as hair cells in our inner
ear sense air movements. The
lateral line provides the fish with
information about movements of
prey or of itself, as well with a
sense of its environment. As it
turns out, by looking at the
development of the lateral line,
biologists are beginning to 
learn how complex organ
systems are built.
In the embryo of the zebrafish,
the lateral line is built from three
components: the neuromasts,
which provide sensory input; a
nerve that connects the
neuromasts to the brain; and glia
cells that wrap around the nerve.
The individual neuromasts are
dropped off by a heap of
precursor cells, the lateral line
primordium, which migrates from
head to tail along the flanks of
the zebrafish embryo. Likewise,
the end of the nerve grows from
front to back, along the same
path as the primordium.
Now, as published in Nature
Neuroscience (7:491–492),
Darren Gilmour and colleagues
in Tübingen have addressed the
question of who guides whom in
the forming lateral line. Does the
nerve follow the primordium or
vice versa or are they guided
independently? Gilmour and
colleagues have shown that the
growing nerve always stays with
the migrating primordium. If the
primordium is rendered unable
to receive a guidance signal, it is
misled and will migrate to the
wrong places; but wherever it
goes, the nerve’s growing end
will always follow, even if it is
able to receive the signal itself.
This means that the primordium
is the guide and provides the
cue, which the nerve will follow,
a phenomenon referred to as
“towing”. Essentially, towing
assures that a nerve ending
becomes associated with every
neuromast the primordium
drops off.
That a growing nerve has to
follow a moving target while it is
migrating itself, contrasts with
the formation of neural
connections in other systems, in
which nerve endings are guided
through a static environment.
Insight into the lateral line system
might therefore also help throw
light on coordinated cell
migration during organ formation
in general. It will be fascinating to
see what more the study of the
lateral line system has in tow.
Towing the line
Towing away: The growing nerve (red) follows the migrating lateral line pri-
mordium (green). (Picture: Darren Gilmour.)
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Why did you study psychology?
Like most students of
psychology, for all the wrong
reasons. I believed it would be
the road to understanding life, the
universe and everything. It soon
became clear, however, that the
clinical and social psychology of
the day had no great insights to
offer, and that the ‘caring
professions’ were not for me.
Fortunately, psychology has
another, more scientific side, and
I became captivated by the
perception lectures of a
charismatic young professor,
John Ross. Better still was his
laboratory, well stocked with
oscilloscopes and small
computers acquired somehow
from the NASA space tracking
station at Carnarvon (I never
asked how): now there was a set
of fun toys for a boy! Long before
video-games and accessible
computers, we were able to make
virtually any visual pattern one
had the patience to program (in
assembly code), from random-dot
stereograms to complex patterns
in motion. The sheer fun of the
sophisticated toys, combined
with the challenging puzzles of
how the brain works, were to
convince me to aim for a career in
brain research. I then started
taking University seriously.  
Were you a good student?
Absolutely not! I had scraping
passes in most subjects until my
final year, partly due to
pathological laziness, partly to
being unable to understand
several aspects of psychology
that seemed to be content-free.
Fortunately for me, the system of
the day was heavily weighted
towards the final exams and
thesis, so my almost straight Cs
somehow transformed into first
class honours, a prestigious
scholarship to Cambridge and a
single-author paper in Nature
(with front cover).
Which paper had the most
influence on you? Campbell,
F.W., Robson, J.G.: ‘On the
application of Fourier analysis to
the visibility of gratings’ J. Physiol.
(Lond) 1968, 197, 551-556.
Why that one? It’s not a simple
choice, but I believe that this
paper heralded a new era in
vision research, applying a
combination of careful
measurement, systems theory
and simple modelling to visual
psychophysics. This and
subsequent papers (largely from
the Cambridge group and their
students) brought to bear a
powerful set of tools to examine
early visual processes, and to
relate them well to the animal
physiology of the day. The
importance of precise individual
measurement — as opposed to
phenomenology or statistical
analysis of group data — has
persisted to this day within the
vision community, and is finally
beginning to infect other
branches of psychology. 
Who are your heroes? One
would have to be my
undergraduate professor, John
Ross, who introduced me to the
field with contagious enthusiasm.
But I think my main hero would be
Horace Barlow, still probably the
sharpest neuroscientist alive: his
quantitative approach to
neuroscience — such as
application of noise analysis and
signal detection theory to sensory
physiology — while insisting on
simplicity and common sense has
inspired several generations of
neuroscientists. Other great minds
include my PhD supervisor Fergus
Campbell (senior author of the
above article) and David Marr, who
revolutionised computational
vision. Richard Gregory is a hero
for pointing out that science is fun,
and for communicating this so
effectively to the public. And I
could not fail to mention Galileo
Galilei, born 50 meters from my
current home, for his sheer genius.
Why are you in Italy and how
do you enjoy it? Following my
doctorate I went to Pisa for a two-
year post-doc to learn
physiology, where I met my wife
and colleague, Concetta Morrone.
After a spell in Perth, she decided
we would return to Italy.
Life in this country is certainly
not dull, and is generally
enjoyable. You have fine climate,
scenery, architecture, art, theatre,
food and wine, as well as friends
and colleagues who are generally
congenial, cordial and
entertaining. Furthermore, despite
gross under-funding of education
and research (less than half the
European average), Italy remains
a country with a strong interest in
education and culture, where the
title ‘Professore’ still earns
respect in most quarters.
But it would be deceptive to
believe that Italy is perfect
paradise. The major downside for
an Antipodean seeking a simple
life would have to be the Italian
passion for complex bureaucracy
and over-regulation: rules,
regulations, form-filling,
committees, sub-committees and
frequent and interminable staff
meetings of the entire Faculty,
Department and School of
Studies. I recently chaired a
selection committee for a junior
position in Rome, with seven
legally mandatory sittings of the
committee, each fully minuted
with individual evaluations,
collective evaluations,
comparative evaluations and
other endless twaddle: all to
select transparently the best
candidate from the single
applicant! 
It is not so much the time-
wasting or the absurdity of the
bureaucracy (fine fodder for after-
dinner stories) but that this
obsession combines explosively
with another problem — poor
staff selection. It gives the
mediocre professors, selected for
all the wrong reasons (but often
holding key positions of power), a
legitimate outlet for their
mediocrity: substituting academic
excellence with a boy-scout rule-
based mentality to Universities, to
the detriment of quality teaching
and research. But none of these
problems is fatal, or indeed worse
than the quite different set of
difficulties facing Universities in
most countries. I expect to remain
here for some time.
Does collaboration bring out
the best in you? Yes, I think so.
Real collaboration (as opposed to
adding your name because you
paid the bill) is what science is all
about, bringing together
complementary skills and
catalysing healthy disagreement.
And like all enjoyable activities,
science is more fun when shared.
I have been fortunate to have
shared my research with very fine
collaborators, including my wife,
Concetta Morrone.
Your ambitions? It would be nice
to understand how the visual
system works; and also to be able
to dance a few steps without
looking completely ridiculous. But
I suspect the latter goal is
decidedly over-ambitious. 
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